Objective: We investigated palliative care knowledge, difficulty and self-reported practice among a region-wide sample of nurses who cared for cancer patients in Japan. Methods: A cross-sectional questionnaire survey was distributed to 9 designated cancer centers, 17 community hospitals and 73 district nurse services across 4 regions in 2008. We used the Palliative Care Knowledge Test, the Palliative Care Difficulty Scale (fivepoint Likert scale) and the Palliative Care Self-Reported Practices Scale (five-point Likert scale). Results: In total, 2378 out of 3008 nurses (79%) responded. The knowledge, difficulty and self-reported practice scores were 51 + 20%, 3.2 + 0.7 and 3.7 + 0.6, respectively. In the knowledge test, philosophy scored highest (88 + 26%) and psychiatric problems scored lowest (37 + 29%). In the difficulty test, alleviating symptoms scored most difficult (3.5 + 0.8) and providing expert support scored least difficult (2.9 + 1.3). In the self-reported practice questionnaire, pain and delirium relief were most frequently (4.0 + 0.8) and least frequently (3.1 + 0.9) provided, respectively. Knowledge was significantly poorer in community hospitals (P ¼ 0.035); difficulty scores were significantly higher in community hospitals (P , 0.001) and district nurse services (P ¼ 0.013); and self-reported practice scores were significantly poorer in community hospitals (P , 0.001) but superior in district nurse services (P , 0.001) than in designated cancer centers. Conclusions: Knowledge, difficulty and self-reported practice for symptom management, particularly psychological symptoms, were insufficient, particularly in community hospitals. Education, expert support and adequate clinical experiences would help provide quality palliative care.
INTRODUCTION
Palliative care is an essential part of cancer care. However, a nationwide post-bereavement survey in Japan revealed a high rate of poor symptom management and unmet spiritual needs in designated cancer centers compared with that in palliative care units and home hospices (1) . A region-wide survey uncovered that many health professionals, particularly nurses, had a lack of confidence in providing palliative care (2) . Inadequate palliative care is a common problem for cancer patients (3) (4) (5) (6) .
A lack of palliative care knowledge and skills among health professionals is a common barrier to the provision of optimal care (7 -9) . One representative survey in Lebanon reported inappropriate knowledge, attitude and practice among palliative care nurses (10) , but it was limited by the failure to use standardized and validated questionnaires. Nationwide surveys have also uncovered insufficient knowledge and attitude in terms of pain management among home care nurses (11), oncology nurses (12) and hospice nurses (13) . Several small unrepresentative surveys have demonstrated more comprehensive knowledge, attitude and practice concerning palliative care (14 -19) . In Japan, some small surveys have reported knowledge and practice (20) and difficulty (21, 22 ) associated with palliative care. A region-wide survey reported health professionals' confidence and difficulties in providing palliative care as a pilot study of the Outreach Palliative Care Trial of Integrated Model (OPTIM) study (2) . However, the reliability and validity of the confidence questionnaire has not been formally assessed. Few well-designed surveys have been conducted to understand palliative care-related knowledge, attitude and practice in a representative sample of nurses caring for cancer patients.
Palliative care educational programs in foreign countries have shown that knowledge and skills can be improved (23) (24) (25) (26) . To implement an effective remedial program, we must first understand the existing deficiencies in palliative care. Therefore, this survey aimed to investigate palliative care-related knowledge, difficulty and practice issues in region-wide sample of nurses providing care to cancer patients in hospital and home care settings in Japan.
PATIENTS AND METHODS
The OPTIM study is a mixed-methods study of a regional palliative care intervention for patients with cancer (27) . This trial was undertaken in four regions of Japan with different palliative care systems: Tsuruoka (Yamagata prefecture), Kashiwa (Chiba prefecture), Hamamatsu (Shizuoka prefecture) and Nagasaki (Nagasaki prefecture). In 2008, the total population estimates and cancer deaths across the four regions were 2.1 million and 5.4 thousand individuals, respectively. Tsuruoka represented a city where palliative care was not organizationally delivered. Meanwhile, Kashiwa, Hamamatsu and Nagasaki represented cities with palliative care organized by a national cancer center, a community hospital and a regional general practitioner association, respectively. All co-operative hospitals, general practice clinics, district nurse services (home-visit nursing care stations) and other health care organizations participated in this study.
The endpoint of the OPTIM study was to measure nurses' palliative care knowledge, difficulty and self-reported practice with cancer patients before and after study intervention. Here, we reported the pre-intervention outcomes measured in February 2008. Nurses were recruited from hospitals and district nurse services. All nurses working in cancer-related specialties and all district nurses with 3 years or more of clinical experience were eligible for inclusion.
Questionnaires were sent via the research office to each hospital and district nurse service for all nurses who met inclusion criteria. Management staff then distributed and collected the questionnaires from the participants at each institute. After a month, the questionnaires were resent to all subjects as a reminder. Finally, the management staffs retuned the complete questionnaires to the research office. The ethical and scientific validity was confirmed by the institutional review board of this study and the boards of all participating hospitals. Our study was completed in accordance with the ethical guidelines for Epidemiological Research by the Ministry of Health, Labour and Welfare. Written informed consent was considered unnecessary.
MEASUREMENTS
We measured palliative care-related knowledge, difficulty and self-reported practice with cancer patients as well as the participants' characteristics.
THE PALLIATIVE CARE KNOWLEDGE TEST
The validity and reliability of the scale were confirmed in a development paper (29) . This test measured 5 knowledge subscales comprising 20 items in total: philosophy (2 items), pain (6 items), dyspnea (4 items), psychiatric problems (4 items) and gastrointestinal problems (4 items). Possible responses were 'right', 'wrong' and 'unsure.' High average percentages of correct answers suggested greater knowledge about palliative care.
THE PALLIATIVE CARE DIFFICULTY SCALE
The validity and reliability of the scale were confirmed in a development paper (30) . This scale measured 5 difficulty subscales comprising 15 items in total: alleviating symptom (3 items), expert support (3 items), communication in multidisciplinary teams (3 items), communication with the patient and family (3 items) and Community coordination (3 items). Each item assessed the difficulty using a Likert scale from 1 (never) to 5 (very much). High scores suggested greater perceived difficulty.
THE PALLIATIVE CARE SELF-REPORTED PRACTICES SCALE
The validity and reliability of the scale were confirmed in a development paper (30) . This scale measured 7 practice subscales comprising 19 items in total: pain (3 items), dyspnea (3 items), delirium (3 items), dying-phase care 
PARTICIPANT CHARACTERISTICS
The gender, age and education level of the participants were recorded. In addition, we recorded their clinical experience (palliative care unit and district nurse), terminal care experience (approximate number), postgraduate palliative care education and the presence or absence of a palliative care team in their institution.
DATA ANALYSIS
For the descriptive data, we calculated the correct answer rates for the palliative care knowledge questionnaire and the positive answer rates in the difficulty and self-reported practice questionnaires (i.e. scores of 4 or 5 on the respective Likert scales). To compare the total and domain scores among institutions, we used the t-test, analysis of variance (ANOVA) and the x 2 test. To assess the factors related to the total palliative care knowledge, difficulty and self-reported practice scores, we performed univariate analysis. Finally, we performed multivariate analysis using general linear analysis. To decrease the effect of multicollinearity, variables with a variance inflation factor of ,2 were selected. P values of ,0.05 were considered statistically significant. All tests were two-tailed. Statistical analyses were performed with SAS version 9.3 for Windows (SAS Institute, Cary, NC).
RESULTS
A total of 26 institutions participated: 9 designated cancer centers, 17 community hospitals and 73 district nurse services.
Among these, 3008 nurses met the eligibility criteria, of which 2684 returned the questionnaires (response rate, 89%) and 306 were excluded because of the lack of experience in caring for cancer patients. Therefore, 2378 nurses were analyzed (effective response rate, 79%): 1345 nurses worked in designated cancer centers, 856 in community hospitals and 177 in district nursing stations.
PARTICIPANT CHARACTERISTICS Table 1 summarizes the participants' characteristics; 96% were female and 32% were ,30 years old. Significant differences existed among institutions in age, education, nursing experience, district nurse experience, experience in the region, experience in caring for terminally ill and cancer patients, postgraduate palliative care education and working region. Table 2 details the Palliative Care Knowledge Test scores. The average correct answer rate was 88 + 26% for philosophy, 52 + 28% for pain, 42 + 26% for dyspnea, 37 + 29% for psychiatric problems, 52 + 29% for gastrointestinal problems and 51 + 20% in total. Significant differences were observed between the different working institutions across all scores. Table 3 details the Palliative Care Difficulty Scale scores. The average scores were 3.5 + 0.8 for alleviating symptoms, 2.9 + 1.3 for expert support, 3.1 + 1.0 for communication with multidisciplinary teams, 3.2 + 0.9 for communication with the patient and their family, 3.0 + 1.2 for community coordination and 3.2 + 0.7 in total. Significant differences were observed in all scores among the different working institutions. Table 4 details the Palliative Care Self-Reported Practices scale scores. The average scores were 4.0 + 0.8 for pain, Some percentages may not add up to 100% because of missing data. 3.7 + 0.8 for dyspnea, 3.1 + 0.9 for delirium, 3.5 + 0.9 for terminal care, 3.7 + 0.8 for communication, 3.9 + 0.8 for patient-centered and family-centered care, 3.9 + 0.9 for oral care and 3.7 + 0.6 in total. Significant differences were observed in all scores, except for the oral care and total scores, among the different working institutions.
KNOWLEDGE ABOUT PALLIATIVE CARE

DIFFICULTY IN PALLIATIVE CARE
SELF-REPORTED PRACTICE IN PALLIATIVE CARE
FACTORS ASSOCIATED WITH KNOWLEDGE, DIFFICULTY AND SELF-REPORTED PRACTICE Tables 5 and 6 summarize the factors associated with knowledge, difficulty and self-reported practice in the provision of palliative care for cancer patients. Knowledge about palliative care was significantly poorer in community hospitals than in designated cancer centers (P ¼ 0.035) after adjusting for characteristics. Palliative care difficulty was significantly higher in community hospitals (P , 0.001) and district nurse services (P ¼ 0.013) than in designated cancer centers. Self-reported palliative care practice was significantly poorer in community hospitals (P , 0.001) and better in district nurse services (P , 0.001) than in designated cancer centers. Multivariate analysis revealed that palliative care-related knowledge, difficulty and self-reported practice were significantly better when the nurses had worked in a palliative care unit and had received postgraduate palliative care education. Similarly, older age gave significantly better results for difficulty and self-reported practice, while more experience in caring for terminally ill and cancer patients was better for knowledge and difficulty.
DISCUSSION
This study has systematically described palliative care-related knowledge, difficulty and self-reported practice using wellvalidated scales among a representative region-wide sample of nurses providing care to cancer patients in various institutions. We identified that knowledge, difficulty and selfreported practice in symptom management, particularly psychological symptoms, were insufficient, particularly when nurses working in community hospitals had less experience in caring for terminally ill cancer patients and less postgraduate palliative care education. In the palliative care knowledge assessment, the philosophy subdomain scored high, while the symptom management domain ( particularly for psychiatric problems) scored relatively poorly. Because the symptoms evaluated in this scale were common in end-of-life cancer patients (31), we conclude that symptom management knowledge was insufficient, particularly for psychological symptoms. This insufficiency was particularly marked in community hospitals when nurses had less experience in caring for terminally ill cancer patients and had received less postgraduate palliative care education. All designated cancer centers in Japan are required to have a palliative care team, and most have in-house palliative care courses. Conversely, community hospitals that are not certified cancer centers are less likely to have a palliative care team. Nurses in community hospitals consequently have insufficient experience and less specialist support. The End-of-Life Nursing Education Consortium (ELNEC) is an effective training program for the acquisition of the palliative care knowledge necessary to provide optimal terminal care (25, 26, 32) . Employing the Japanese version (ELNEC-J) (33) may improve palliative care knowledge among nurses. Dying-phase care (domain score, mean + SD) 3.5 + 0.9 3.6 + 0.9 3.3 + 0.9 3.9 + 0.9 ,0.001 I evaluate physical discomfort regularly in the dying phase. 56% 60% 47% 69%
I evaluate the appropriateness of care given in the dying phase (e.g. positioning, suctioning, physical restriction, blood tests, measurement of urine, infusions). 60% 63% 50% 75%
I routinely inquire about the family's concerns in the dying phase. 55% 59% 43% 79%
Communication (domain score, mean + SD) 3.7 + 0.8 3.8 + 0. I try to understand the wishes of the patient and family. 73% 76% 63% 86%
I try to understand the suffering of the patient and family. 76% 80% 67% 86%
Oral care (domain score, mean + SD) 3.9 + 0.9 3.9 + 0.9 3.9 + 0.9 3.9 + 0.8 0.751 I regularly observe state of the oral cavity and clean it. 74% 73% 74% 73%
Total score (mean + SD) 3.7 + 0.6 3.8 + 0.6 3.5 + 0. 
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Nurses' palliative care knowledge and practice Difficulties in alleviating symptoms were identified to be relatively high, while those in providing perceived expert support were low. As observed for knowledge assessment, difficulties in providing palliative care were worse in community hospitals when nurses had less experience in caring for terminally ill cancer patients and had received less postgraduate palliative care education. Difficulties in providing expert support were particularly low in the designated cancer centers. The differences between designated cancer centers and district nurse services are most likely related to the availability of specialist palliative care teams and expert support. In the self-reported palliative care practice assessment, pain management, patient and family-centered care and oral care scored relatively high, while care for delirium scored low. We showed similar differences and relating factors among palliative care knowledge, difficulties and self-reported practice. Here we summarized challenges and features in palliative nursing care from the entire results. First, the most important palliative care challenge for nurses was the management of psychological symptoms; many nurses lack knowledge, perceive difficulty in care and are poorly practiced. Difficulty in achieving symptom palliation and the lack of a support system for psychological symptoms (e.g. there was often no psychiatrist) were major barriers to the provision of effective palliative care (8) . Second, many nurses have insufficient knowledge and experience difficulties while providing pain management, although most nurses reported the assessment of pain and delivery of rescue doses with care. This may reflect the passive working style of nurses in Japan, where they typically follow the instructions of the doctor. Nurses perceived difficulties in this area because they lacked the basic knowledge and evidence. Third, high patient-centered and familycentered care was provided by most nurses; this may represent a strength of Japanese nurses. Fourth, terminal care was reported to be particularly highly in the district nurse services. This domain included reassessment of the appropriateness of medical treatment and addressing the family's concerns, often in home settings. Finally, when nurses had less experience in caring for terminally ill cancer patients and less postgraduate palliative care education, their practice was best in district nurse services, followed by designated cancer centers and community hospitals. As well as educational intervention, expert support and adequate clinical experiences would help nurses to provide quality palliative care. The data presented in this report is part of the OPTIM study, a mixed-methods study of a regional palliative care intervention for patients with cancer (27) . We reported here the pre-intervention outcomes to assess the 'current status' of palliative nursing care not under the influence of special intervention. In addition, we indicated the factors associated with knowledge, difficulty and self-reported practice to develop intervention strategy. Intervention of the OPTIM study included education, specialist support and networking. Significant improvements in nurse-reported palliative care knowledge and difficulty after regional interventions have been reported briefly in another study (28) . Detailed report of changes of palliative care-related knowledge, difficulty and practice issues in region-wide sample of nurses providing care to cancer patients is in preparation.
This study had several limitations. First, we did not collect information about actual practice: self-reported practice may not reflect the adequacy of nurses' care for patients. Second, despite selecting regions on the basis of their different palliative care systems, we lacked regional representativeness. Third, we could not collect data from all of the small local hospitals. Fourth, unmeasured factors such as type of education or training may be associated with palliative care-related knowledge, difficulty and self-reported practice. Finally, because our study focused on cancer patients, we cannot draw conclusions about palliative care for non-cancer patients.
CONCLUSION
The strengths of this study were that it represented a regionwide cohort of nurses and that it systematically evaluated palliative care-related knowledge, difficulty and self-reported practice using validated scales. We found that knowledge, difficulty and self-reported practice concerning symptom management, particularly psychological symptoms, were insufficient, particularly among nurses working in community hospitals who had less experience in caring for terminally ill cancer patients and had received less postgraduate palliative care education. Educational intervention, expert support and adequate clinical experiences would help nurses to provide quality palliative care. Further comparison with the OPTIM study's post-intervention questionnaire results should further clarify our understanding of the issues raised.
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